(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(ID EP 1 014 088 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
08.03.2006 Bulletin 2006/10 

(21) Application number: 99124304.9 

(22) Date of filing: 06.12.1999 



(51) IntCI.: 

C01N 33/49< 2006 - 01 > 



(54) Device and method for separating components of a fluid sample 

Vorrichtung und Verfahren zur Trennung von Bestanteilen einer flussigen Probe 
Appareil et proc6d6 pour s&parer des constituants d'un echantillon liquide 



CQ 

00 
00 



(84) Designated Contracting States: 
AT DE ES FR GB IT 

(30) Priority: 05.12.1998 US 110937 P 

(43) Date of publication of application: 
28.06.2000 Bulletin 2000/26 

(73) Proprietor: Becton Dickinson and Company 
Franklin Lakes, 
New Jersey 0741 7 (US) 

(72) Inventors: 

• DiCesare, Paul C. 
Norwalk, Connecticut 06851 (US) 



• Cohen, Richmond 
Wanaque, New Yersey 07465 (US) 

(74) Representative: von Kreisler, AIek et a I 
Patentanwalte, 
von Kreisler-Selting-Werner, 
Bahnhofsvorplatz 1 (Deichmannhaus) 
50667 Koln (DE) 



(56) References cited: 
EP-A- 0 638 804 
US-A-4 877 520 



US-A-4152 270 



LU 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve, 75001 PARIS (FR) 



1 



EP1 014 088 B1 



2 



Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] This invention relates to a device and method 
for separating heavier and lighter fractions of a fluid sam- 
ple. More particularly, this invention relates to a .device 
and method for collecting and transporting fluid samples 
whereby the device and fluid sample are subjected to 
centrifugatton to cause separation of the heavier fraction 
from the lighter fraction of the fluid sample. 

2. Description of Related Art 

[0002] Diagnostic tests may require separation of a pa- 
tient's whole blood sample into components, such as se- 
rum or plasma, the lighter phase component, and red 
blood cells, the heavier phase component. Samples of 
whole blood are typically collected by venipuncture 
through a cannula or needle attached to a syringe or an 
evacuated collection tube. Separation of the blood into 
serum or plasma and red blood cells is then accom- 
plished by rotation of the syringe or tube in a centrifuge. 
Such arrangements use a barrier for moving into an area 
adjacent the two phases of the sample being separated 
to maintain the components separated for subsequent 
examination of the individual components. 
[0003] A variety of devices have been used in collec- 
tion devices to divide the area between the heavier and 
lighter phases of a fluid sample. 
[0004] The most widely used device includes thixo- 
tropic gel materials such as polyester gels in a tube. The 
present polyester gel serum separation tubes require 
special manufacturing equipment to prepare the gel and 
to fill the tubes. Moreover, the shelf-life of the product is 
limited in that over time globules may be released from 
the gel mass. These globules have a specific gravity that 
is less than the separated serum and may float in the 
serum and may clog the measuring instruments, such as 
the instrument probes used during the clinical examina- 
tion of the sample collected in the tube. Such clogging 
can lead to considerable downtime for the instrument to 
remove the clog. 

[0005] No commercially available gel is completely 
chemically inert to all analytes. If certain drugs are 
present in the blood sample when it is taken, there can 
be an adverse chemical interaction with the gel interface. 
[0006] Therefore, a need exists for a separator device 
that (i) is easily used to separate a blood sample; (ii) is 
independent of temperature during storage and shipping; 
(iii) is stable to radiation sterilization; (iv) employs the 
benefits of a thixotropic gel barrier yet avoids the many 
disadvantages of placing a gel in contact with the sepa- 
rated blood components; (v) minimizes cross contami- 
nation of the heavier and lighter phases of the sample 
during centrifugation; (vi) minimizes adhesion of the low- 



er and higher density materials against the separator de- 
vice; (vii) can be used with standard sampling equipment; 
(viii) is able to move into position to form a barrier in less 
time than conventional methods and devices; and (ix) is 
5 able to provide a clearer specimen with less cell contam- 
ination than conventional methods and devices. 
[0007] US-A-4, 152,270 describes an assembly for 
separating a fluid sample into a higher specific gravity 
phase and a lower specific gravity phase, generally cor- 
responding to the first part of claim 1 . The assembly com- 
prises a separator element movable within a tube. The 
separator element constitutes a partitioning device hav- 
ing a specific gravity intermediate those of the light and 
heavy phases of the blood. The separator element has 
a resilient sealing member which is of conical or "umbrel- 
la" configuration, and a plastic element of different spe- 
cific gravity connected to the sealing member and having 
stabilizing members for maintaining the sealing member 
properly oriented in the tube. The separator element has 
no hollow core and the elastomeric seal diaphragm does 
not have a fill septum. 

SUMMARY OF THE INVENTION 

[0008] It is an object of the invention to provide an as- 
sembly that fulfils the above-mentioned requirements. 
[0009] The assembly of the present invention is de- 
fined by claim 1 . 

[001 0] The invention refers further to a method for sep- 
arating a fluid sample into a higher specific gravity phase 
and a lower specific gravity phase. This method is defined 
by claim 4. 

[0011] Desirably, the assembly of the present inven- 
tion comprises a plurality of constituents. Preferably, the 
assembly comprises a container and a composite ele- 
ment. 

[001 2] Most preferably, the container is a tube and the 
composite element is a separator arranged to move in 
the tube under the action of centrifugal force in order to 
separate the portions of a fluid sample. Preferably, the 
separator is a radically deformable seal plug. 
[001 3] Most preferably, the separator is used within a 
container such as a tube. The tube comprises an open 
end, a closed end and a sidewall extending between the 
open end and closed end. The sidewall comprises an 
outer surface and an inner surface. The tube further com- 
prises a closure disposed to fit in the open end of the 
tube with a resealable septum/Preferably, the separator 
element is releaseably positioned at the open end of the 
tube with the bottom area of the closure. 
[0014] Most preferably, the separator consists of two 
components. Preferably, the composite element com- 
prises an overall specific gravity at a target specific grav- 
ity of 0j The target specific gravity is that required to 
separate a fluid sample into at least two phases. Prefer- 
ably, the separator comprises at least two or more re- 
gions of differing specific gravities. Preferably, at least 
one of the regions is higher than the target specific gravity 



15 



20 



25 



30 



35 



40 



45 



50 



3 



EP1 014 088 B1 



4 



and at least one of the regions is lower than the target 
specific gravity. 

[001 5] Desirably, the separator comprises a low den- 
sity plastic body and a high density elastomeric seal di- 
aphragm. The separator as a whole is sized to fit releas- 
ably within the tube with an interference fit against the 
inner surface of the sidewall of the tube. 
[0016] Preferably, the plastic body has a hollow core 
or a central passage and a hollow chamber surrounding 
the hollow core. The plastic body has a specific gravity 
of about 1.1 to about 7.9. 

[001 7] Desirably, the plastic body is a substantially rig- 
id moldable thermoplastic material such as polystyrene, 
polyethylene, polypropylene, and mixtures thereof that 
is inert to the fluid sample of interest. 
[0018] Desirably, the elastomeric seal diaphragm 
comprises a fill septum to facilitate needle penetration 
during the blood fill cycle and an annular skirt that is able 
to deform during the centrifugation process and reduce 
the overall diameter of the separator. 
[0019] Desirably, the plastic body is nested within the 
elastomeric seal diaphragm, whereby the channel of the 
plastic body is in direct communication with the fill septum 
of the elastomeric seal diaphragm. 
[0020] Desirably, the elastomeric seal diaphragm may 
be comprised of any natural or synthetic elastomer or 
mixture thereof, that is inert to the fluid sample of interest. 
Preferably, the elastomeric seal diaphragm is made from 
an elastomer having a 50% tensile modulus from about 
0.1 MPa to about 1.4 MPa. 

[0021 ] Preferably, the separator has a density of about 
1 .028 to about 1 .09 g/cc so that the separator will come 
to rest after centrifugal force, at substantially at the border 
between the heavier and lighter phases of the fluid sam- 
ple under consideration, and most preferably between 
the heavier and lighter phases of a blood sample. Pref- 
erably, the separator will function under load created by 
an applied acceleration of about 300g to about 3000g. 
[0022] Preferably, the separator is initially secured to 
the bottom area of the closure. Desirably, the bottom area 
of the closure includes an integrally molded gripping 
means for releasably holding the elastomeric seal dia- 
phragm of the separator with the closure until the assem- 
bly is subjected to centrifugation at which time the sep- 
arator is released from the gripping means of the closure. 
The separator is further fitted with the tube whereby the 
annular skirt of the elastomeric seal diaphragm, which 
provides the largest diameter of the separator in its un- 
deformed state, has an interference fit with the inner sur- 
face of the sidewall of the tube. 
[0023] In use, a fluid sample enters the assembly by 
needle. The needle penetrates the closure and the elas- 
tomeric seal diaphragm of the separator. The sample en- 
ters the assembly through the needle and through the 
channel of the plastic body and into the body of the tube. 
The needle is withdrawn from the assembly and the sep- 
tum of the closure and the elastomeric seal diaphragm 
reseal. 



[0024] The assembly is then subjected to centrifuga- 
tion. Under centrifugation, the separator is released from 
the closure. The separator migrates axially down the tube 
towards the closed end. The migration is facilitated by 
5 the density of the plastic body versus the density of the 
elastomeric seal diaphragm of the separator. The annular 
skirt of the elastomeric seal diaphragm temporarily de- 
forms under centrifugation, whereby the diameter is re- 
duced eliminating its interference fit with the inner wall 
10 surface of the tube. Therefore, a path is developed be- 
tween the inner wall of the tube and the separator that 
permits the flow of the low density component past the 
separator as it migrates down the tube. Migration of the 
separator terminates when it reaches the position be- 
15 tween the lower density liquid component and higher 
density cellular/solid components, equal to its overall 
density. Upon terminating centrifugation, the annular 
skirt of the elastomeric seal diaphragm returns to its un- 
deformed shape, sealing against the inner wall of the 
20 tube, thereby creating a barrier between the higher and 
lower density components of the fluid. 
[0025] The separator's position at the top of the tube 
in conjunction with the closure and the elastomeric seal 
diaphragm's penetrable area into the passage through- 
25 way of the separator, provides easy direct loading of the 
fluid sample into the tube without any obstructions. Thus, 
the fluid sample is easily delivered into the tube without 
exposing the uncentrifuged fluid sample to the outer sur- 
face area of the separator. 
30 [0026] However, it is within the purview of the invention 
that the separator may be placed at the bottom of the 
tube as well. 

[0027] Thus, when the container is subjected to cen- 
trifugation, the separator moves away from the grip of 
35 the closure and towards a position between the lower 
and higher specific gravity phases of the fluid sample. 
[0028] When the fluid sample is blood, the higher spe- 
cific gravity portion that contains the cellular components 
is between the separator and the bottom of the container 
4 o after centrifugation. The lower specific gravity portion that 
contains the cell free serum fraction or plasma is between 
the top surface of the separator and the top of the con- 
tainer after centrifugation. 

[0029] Therefore, at the final position of the separator 
45 after centrifugation, the separator is able to substantially 
eliminate the presence of red blood cells in the lower 
specific gravity portion and the lower specific gravity por- 
tion is substantially free of cellular contamination. 
[0030] The assembly of the present invention is ad- 
50 vantageous over existing separation products that use 
gel. In particular the assembly of the present invention 
will not interfere with analytes as compared to gels that 
may interfere with certain analytes. Another attribute of 
the present invention is that the assembly of the present 
55 invention will not interfere with therapeutic drug monitor- 
ing analytes. 

[0031] Most notably, the time to separate a fluid sam- 
ple into separate densities is achieved in substantially 
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less time with the assembly of the present invention as 
compared to assemblies that use gel. 
[0032] Another notable advantage of the present in- 
vention is that fluid specimens are not subjected to low 
density gel residuals that are at times available in prod- s 
ucts that use gel. 

[0033] A further attribute of the present invention is that 
there is no interference with instrument probes. 
[0034] Another attribute of the present invention is that 
samples for blood banking tests are more acceptable 10 
than when a gel separator is used. 
[0035] Another attribute of the present invention is that 
only the substantially cell-free serum fraction of a blood 
sample is exposed to the top surface of the separator, 
thus providing practitioners with a clean sample. 15 
[0036] Additionally, the assembly of the present inven- 
tion does not require any additional steps or treatment 
by a medical practitioner, whereby a blood or fluid sample 
is drawn in the standard fashion, using standard sampling 
equipment. 20 

DESCRIPTION OF THE DRAWINGS 

[0037] 

25 

FIG. 1 is a perspective view of the assembly of the 
present invention. 

FIG. 2 is a longitudinal sectional view of the assembly 
of FIG. I taken along line 2-2 thereof. 30 

FIG. 3 is a longitudinal sectional view of the assembly 
of FIG. 1 taken along line 2-2 thereof illustrating fluid 
delivery into the assembly by a needle. 

35 

FIG. 4 illustrates the assembly under centrifugation 
and the release of the separator from the gripping 
means of the closure. 

FIG. 5 illustrates the assembly after certrifugation *o 
and the separation of the liquid sample into higher 
and lower specific gravities. 

FIG. 6 is a perspective view of the separator of the 
present invention. 45 

FIG. 7 is a longitudinal sectional view of the separator 
of FIG. 6 taken along line 7-7 thereof. 

DETAILED DESCRIPTION 50 

[0038] The present invention may be embodied in oth- 
er specific forms and is not limited to any specific em- 
bodiments described in detail, which are merely exem- 
plary. Various other modifications will be apparent to and 55 
readily made by those skilled in the art without departing 
from the scope and spirit of the invention. The scope of 
the invention will be measured by the appended claims 



and their equivalents. 

[0039] The preferred apparatus of the present inven- 
tion is illustrated in FIGS. 1 to 5, wherein assembly 20 
comprises a tube 30, a closure 50 and a separator 70. 
[0040] Tube 30 has an open end 32 that includes a top 
edge 33, a closed end 34 and a sidewall 36 extending 
between the open end and the closed end. Sidewall 36 
has an outer surface 38 and an inner surface 40. Tube 
30 defines a receptacle with a central axis "A". 
[0041 ] Tube 30 is preferably made from a substantially 
transparent and rigid material. Suitable materials for the 
tube include glass, polystyrene, polyethyleneterephtha- 
late, polycarbonate and the like. 
[0042] Closure 50 is disposed to fit over open end 32 
of tube 30. Closure 50 comprises an annular upper por- 
tion 52 which extends over top edge 33 of sidewall 36 
and a lower annular portion or skirt 54 of lesser diameter 
than the annular upper portion 52 which extends into and 
forms an interference fit with inner surface 40 of sidewall 
36 for maintaining stopper 50 in place in open end 32. 
[0043] Annular upper portion 52 includes a top surface 
area 56, sidewall 58 that converges from surface area 
56 towards upper well area 60. Well area 60 is most pref- 
erably a thin diaphragm or a self sealing septum for di- 
recting and receiving the point of a needle to be inserted 
into and through the stopper. The self sealing septum 
material allows penetration by a piercing element such 
as a needle and then reseals when the piercing element 
is withdrawn. 

[0044] An annular ledge or abutment 57 separates an- 
nular upper portion 52 and lower annular portion 54. Lo- 
cated on bottom surface 68 of lower annular portion 54 
are gripping means 69 that are used to initially align and 
hold the separator in the assembly. 
[0045] Preferably, the closure may be made of natural 
rubber elastomer, synthetic thermoplastic and thermoset 
elastomeric materials. Preferably, the closure is made of 
a resilient elastomeric material whereby the septum is 
self-sealing. 

[0046] As shown in FIGS. 6 and 7, separator 70 is a 
dual separator assembly including a molded seal body 
90 and an elastomeric hat shaped flexible seal dia- 
phragm 72. Flexible seal diaphragm 72 includes a top 
surface 73, an annular skirt 74 extending downwardly 
from the top surface to a junction 76 and a flanged annular 
skirt 78 extending outwardly and downwardly from the 
junction to a stop surface 79 with a rounded end 80. Top 
surface 73 is most preferably a self sealing septum. 
[0047] Seal body 90 includes a top surface 86, a bot- 
tom surface 88, an annular upper portion 90 extending 
from the top surface to an indented junction 91 , a flanged 
outer sidewall 92 extending downwardly and outwardly 
and tapers towards a junction 93, and a second outer 
sidewall 96 extending from junction 93 downwardly to 
bottom surface 88. Inside of seal body 84 is a passage- 
way 98 and a cavity 100. Passageway 98 extends from 
top surface 86 to bottom surface 88. Passageway 98 
mates with top surface 73 of annular skirt 74 of flexible 
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seal diaphragm 72 whereby when a piercing element 
goes through top surface 73 it will extend directly into 
passageway 98 without any interference. 
[0048] As shown in FIG. 7, annular upper portion 90 
of seal body 84 is nested in annular skirt 74 of flexible 
seal diaphragm 72. Friction fit, an adhesive or the like 
may be used to maintain the nesting of the two compo- 
nents. The separator is then held at the top end of the 
tube by gripping means 69 of the closure. As shown in 
FIG. 2, rounded end 80 of flexible seal diaphragm 72 and 
the inner wall of the tube form an interference fit. The 
seal body does not interfere with the inner wall of the 
tube as shown in FIG. 2, because the diameter of flanged 
annular skirt 78 of flexible seal diaphragm 72 is larger 
than the diameter of seal body 90. 
[0049] As shown in FIG. 3, a fluid sample A is delivered 
to the tube by a needle that penetrates closure 50 in 
upper well area 60 and then top surface 73 of flexible 
seal diaphragm 72. For purposes of illustration only, the 
fluid sample is blood. The fluid sample is delivered into 
the axial passageway of the separator so that the fluid 
sample is introduced between closed end 34 of the tube 
and the separator whereby the outer surface of all com- 
ponents of the separator are substantially free of any 
contact with the fluid sample. 

[0050] As shown in FIG. 4 when assembly 20 is sub- 
jected to centrifugation or axial centrifugation force, sep- 
arator 70 releases from gripping means 69 of closure 50 
and descends towards closed end 34 of tube 30. As the 
separator descends, a lower specific gravity fraction B 
of fluid sample A moves upwardly past the separator. 
[0051] As shown in FIG. 4 as the separator descends, 
flanged annular skirt 78 of the elastomeric seal deforms, 
reducing its diameter and eliminating its interference with 
the inner wall of the tube. This opens up a path 100 be- 
tween the tube and the separator, permitting the flow of 
the fluid past the separator as the separator migrates 
down the tube. The residual low density component in- 
side passageway 98 of the separator will migrate down- 
wardly and upwardly past the separator. 
[0052] As illustrated in FIG. 5, after centrifugation is 
complete, centrifugation is terminated, the elastomeric 
seal diaphragm returns to its undeformed shape, sealing 
against the inner wall of the tube, whereby separator 70 
serves as a divider between lower specific gravity portion 
B and higher specific gravity portion C of the fluid sample. 
[0053] Tube 30 is compatible with most of the numer- 
ous additives used in sample collection tubes such as 
citrates, silicates, EDTA and the like that are used to con- 
dition the sample either to facilitate or retard clotting, or 
to preserve the sample for a particular analysis. It is within 
the purview of this invention that one or more additives 
may be used in the present invention for particular appli- 
cations. 



Claims 

1. An assembly for separating a fluid sample into a high- 
er specific gravity phase and a lower specific gravity 

5 phase comprising: 

a separator element (70) comprising a low den- 
sity plastic body (90) and a high density elasto- 
meric seal diaphragm (72); 
w characterized in that 

said plastic body (90) comprises a hollow core 
and a hollow chamber (100) surrounding said 
hollow core; 

said elastomeric seal diaphragm (72) comprises 
*5 a fill septum (73) and an annular skirt (74); and 

said plastic body (90) is nested with said elas- 
tomeric seal diaphragm (72) whereby said hol- 
low core (98) of said plastic body is in direct com- 
munication with said fill septum of said elasto- 
meric seal diaphragm (72). 

2. The assembly of claim 1 , further comprising: 

a tube (30) comprising an open end (32), a 
closed end (34), an inner diameter, an outer di- 
ameter and a sidewall (36) extending between 
said open end and said closed end; 
said sidewall (36) comprising an outer surface 
(38) and an inner surface (40); 
a closure (50) disposed in said open end of said 
tube; 

said separator element being movable axially in 
said tube (30) under the action of centrifugal 
force; 

said separator element (70) providing selective- 
ly an annular seal and an open passage (100) 
there around in response to pressure differen- 
tials in said tube above and below said separa- 
tor; 

said elastomeric seal diaphragm (72) compris- 
ing an annular skirt (78) that provides an inter- 
ference fit with said inner surface (40) of said 
sidewall (36) of said tube (30) in response to 
alternating equal and different pressures above 
and below said separator. 

3. The assembly of Claim 2 wherein said separator (70) 
is located at said open end of said tube (30) by an 
interference fit between said elastomeric seal dia- 
phragm (72) and said inner diameter of said tube 
(30). 

4. A method for separating a fluid sample into a higher 
specific gravity phase and a lower specific gravity 
phase, comprising the steps of: 

(a) providing a tube (30) comprising an open end 
(32), a closed end (34), an inner diameter, an 
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outer diameter and a sidewall extending be- 
tween said open end and said closed end and 
comprising an outer surface (38) and an inner 
surface (40); 

(b) providing a closure (50) disposed in said 5 
open end of said tube comprising a resealable 
septum; 

(c) providing a separator element (70) compris- 
ing an elastomeric seal diaphragm (72) and a 
plastic body (90) whereby said elastomeric seal w 
diaphragm (72) comprises a fill septum (73) and 

an annular skirt (78) that provides for selectively 
providing an interference fit and an open pas- 
sage with said inner surface (40) of said sidewall 
(36) of said tube (30) in response to alternating 15 
equal and different pressures above and below 
said separator, and a hollow core extending 
through said plastic body; said plastic body (90) 
is nested with said elastomeric seal diaphragm 
(72) whereby said hollow core of said plastic 20 
body is in direct communication with said fill sep- 
tum of said elastomeric seal diaphragm; 

(d) providing said separator element (70) in said 
tube (30) whereby said elastomeric seal dia- 
phragm (72) comprises an interference fit with 25 
said inner wall (40); 

(e) providing a needle that penetrates said clo- 
sure (50) and said septum (73) of said elasto- 
meric seal diaphragm (72); 

(f) delivering a fluid sample to said tube (30) 30 
whereby said sample enters through said nee- 
dle and through said septum (73) and said hol- 
low core of said plastic body and then into said 
body of said tube (30); 

(g) removing said needle from said assembly 35 
whereby said septum of said closure (50) and 
said elastomeric seal diaphragm (72) reseals; 

(h) subjecting said tube (30) with said separator 
element (70) to centrifugation whereby said 
elastomeric seal diaphragm (72) separates from *o 
said inner wall of said tube and said separator 
migrates axially in said tube whereby the low 
density component (B) of the sample migrates 
down the tube; and - 

(i) terminating said centrifugation whereby said 45 
elastomeric seal diaphragm (72) expands to its 
undeformed shaping, sealing against said inner 
wall (40) of said tube (30), thereby creating a 
barrier between said higher and lower density 
components of said fluid sample. so 



einem Separatorelement (70) mit einem Kunst- 
stoffkbrper (90) geringer Dichte und einer ela- 
stomeren Dichtungsmembran (72) hoher Dich- 
te; 

dadurch gekennzeichnet, daB 

der KunststoffkGrper (90) einen hohlen Kern und 
eine den hohlen Kern umgebende hohle Kam- 
mer (100) aufweist; 

die elastomere Dichtungsmembran (72) ein 
Fullseptum (73) und eine Ringschurze (74) auf- 
weist; und 

der Kunststoffkorper (90) mit der elastomeren 
Dichtungsmembran (72) verschachtelt ist, wo- 
durch der hohle Kern (98) des Kunststoffkorpers 
in direkter Verbindung mit dem Fullseptum der 
elastomeren Dichtungsmembran (72) steht. 

2. Anordnung nach Anspruch 1 , femer mit: 

einem Rohrchen (30) mit einem offenen Ende 
(32), einem geschlossenen Ende (34), einem In- 
nendurchmesser, einem Auliendurchmesser 
und einer sich zwischen dem offenen Ende und 
dem geschlossenen Ende erstreckenden Fla- 
chenwand (36); 

wobei die FlSchenwand (36) eine Aulienflache 
(38) und eine Innenflache (40) aufweist; 
einem im offenen Ende des Rohrchens ange- 
ordneten Verschlufi (50); 
wobei das Separatorelement in dem Rohrchen 
(30) unter Einwirkung von Zentrifugalkraft axial 
bewegbar ist; 

wobei das Separatorelement (70) in Reaktion 
auf oberhalb und unterhalb des Separators herr- 
schende Druckunterschiede in dem Rohrchen 
wahlweise eine ringformige Dichtung und einen 
offenen Durchlaft (100) urn diesen herum bildet; 
wobei die elastomere Dichtungsmembran (72) 
eine ringformige Schurze (78) aufweist, die in 
Reaktion auf abwechselnd gleiche und unter- 
schiedliche Drukke oberhalb und unterhalb des 
Separators eine Preftpassung mit der Innenfla- 
che (40) der Flachenwand (36) des Rohrchens 
(30) bildet. 

3. Anordnung nach Anspruch 2, bei der der Separator 
(70) an dem offenen Ende des Rdhrchens (30) durch 
eine Preftpassung zwischen der elastomeren Dich- 
tungsmembran (72) und dem Innendurchmesser 
des Rohrchens (30) angeordnet ist. 



Patentanspruche 

1 . Anordnung zum Separieren einer Flussigkeitsprobe 
in eine Phase hOherer Dichte und eine Phase gerin- 
gerer Dichte, mit: 
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4. Verfahren zum Separieren einer Flussigkeitsprobe 
in eine Phase mit hoherer Dichte und eine Phase mit 
geringerer Dichte, mit den folgenden Schritten: 

(a) Vorsehen eines Rohrchens (30) mit einem 
offenen Ende (32), einem geschlossenen Ende 
(34), einem Innendurchmesser, einem Auften- 
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durchmesser und einer sich rwischen dem of- 
fenen Ende und dem geschlossenen Ende er- 
streckenden Flachenwand (36), die eine Auden- 
flache (38) und eine Innenflache (40) aufweist; 

(b) Vorsehen eines im offenen Ende des R6hr- s 
chens angeordneten Verschlusses (50) mit ei- 
nem wieder abdichtbaren Septum; 

(c) Vorsehen eines Separatorelements (70) mit 
einer elastomeren Dichtungsmembran (72) und 
einem Kunststoffkorper (90), wobei die elasto- w 
mere Dichtungsmembran (72) ein Fullseptum 
(73) und eine Ringschurze (78), die in Reaktion 

auf abwechseind gleiche und unterschiedliche 
Drucke oberhalb und unterhalb des Separators 
wahlweise eine Prefipassung oder einen offe- is 
nen Durchlaft mit der Innenflache (40) der FI3- 
chenwand (36) des Rdhrchens (30) bildet, und 
einen sich durch den KunststoffkGrper erstrek- 
kenden hohlen Kern aufweist; der KunststoffkOr- 
per (90) ist mit der elastomeren Dichtungsmem- 20 
bran (72) verschachtelt, wodurch der hohle Kem 
des Kunststoffkdrpers in direkter Verbindung mit 
dem Fullseptum der elastomeren Dichtungs- 
membran steht; 

(d) Anordnen des Separatorelements (70) in ein 25 
Rohrchen (30), wobei die elastomere Dichtungs- 
membran (72) eine Prelipassung mit der Innen- 
wand (40) bildet; 

(e) Vorsehen einer Nadel, welche den Ver- 
schluli (50) und das Septum (73) der elastome- 30 
ren Dichtungsmembran (72) durchdringt; 

(f) Zufuhren einer Flussigkeitsprobe in das 
Rfihrchen (30), wobei die Probe durch die Na- 
del, das Septum (73) und den hohlen Kem des 
Kunststoffkorpers und anschlieftend in den Kbr- 35 
per des RGhrchens (30) eintritt; 

(g) Entfernen der Nadel aus der Anordnung, wo- 
bei das Septum des Verschlusses (50) und die 
elastomere Dichtungsmembran (72) sich wie- 
der abdichten; *o 

(h) Zentrifugieren des RGhrchens (30) mit dem 
Separatorelement (70), wobei sich die elasto- 
mere Dichtungsmembran (72) von der Innen- 
wand des Rohrchens lost und der Separator axi- 
al in dem RShrchen wandert, wobei der Proben- <5 
bestandteil (B) mit geringer Dichte in dem R6hr- 
chen nach unten wandert; und 

(i) Beenden des Zentrifugierens, wobei sich die 
elastomere Dichtungsmembran zu ihrer unver- 
formten Form ausdehnt und die Innenwand (40) 50 
des Rohrchens (30) abdichtet, wodurch eine 
Sperre zwischen den eine hohe bzw. eine ge- 
ringe Dichte aufweisenden Bestandteilen der 
Flussigkeitsprobe gebildet wird. 



Revendications 

1 . Ensemble pour la separation d'un echantillon de flui- 
de en une phase de plus grande densite et une phase 
de plus faible densite, comprenant : 

- un element de separateur (70) comprenant un 
corps en matiere plastique de faible densite (90) 
et un diaphragme d'etancheite en elastomere 
de haute densite (72) ; 

caracterise en ce que : 

- ledit corps en matiere plastique (90) comprend 
un noyau creux et une chambre creuse (100) 
entourant ledit noyau creux ; 

- ledit diaphragme d'etancheite en elastomere 
(72) comprend un septum de remplissage et une 
jupe annulaire (74) ; et 

- ledit corps en matiere plastique (90) est incor- 
pore avec ledit diaphragme d'etancheite en 
elastomere (72), ledit noyau creux (98) dudit 
corps en matiere plastique etant ainsi en com- 
munication directe avec ledit septum de remplis- 
sage dudit diaphragme d'etancheite en elasto- 
mere (72). 

2. Ensemble selon la revendication 1 , comprenant, de 
plus : 

- un tube (30) comprenant une extremite ouverte 
(32), une extremite fermee (34), un diametre in- 
terieur, un diametre exterieur et une paroi late- 
rale (36) s'etendant entre ladite extremite ouver- 
te et ladite extremite fermee ; 

- ladite paroi laterale (36) comprenant une sur- 
face exteme (38) et une surface interne (40) ; 

- une piece de fermeture (50) disposee dans la- 
dite extremite ouverte dudit tube ; 

ledit element de separateur etant mobile, de facon 
axiale, dans ledit tube (30) sous Taction de la force 
centrifuge ; 

ledit element de separateur (70) constituant, de fa- 
con selective, un joint annulaire d'etancheite et un 
passage ouvert (100) autour de celui-ci en reponse 
a des differences de pression dans ledit tube au-des- 
sus et en dessous dudit separateur ; 
ledit diaphragme d'etancheite en elastomere (72) 
comprend une jupe annulaire (78) qui presente un 
ajustement avec serrage avec ladite surface interne 
(40) de ladite paroi laterale (36) dudit tube (30) en 
reponse a des press ions egales et differentes, de 
facon alternee, au-dessus et en dessous dudit se- 
parateur. 

3. Ensemble selon la revendication 2, dans lequel ledit 
separateur (70) est positionne sur ladite extremite 
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ouverte dudit tube (30) par ajustement avec serrage 
entre ledit diaphragme d'etancheite en elastomere 
(72) et ledit diametre interieur dudit tube (30). 

Precede de separation d'un echantillon de ftuide en s 
une phase de plus grande densite et une phase de 
plus faible densite, comprenant les etapes 
suivantes : 

a) la foumiture d'un tube (30) comprenant une w 
extremite ouverte (32), une extremite fermee 
(34), un diametre interieur, un diametre exte- 
rieur et une paroi laterale s'etendant entre ladite 
extremite ouverte et ladite extremite fermee et 
comprenant une surface externe (38) et une sur- f 5 
face interne (40) ; 

b) la foumiture d'une piece de fermeture (50) 
disposee dans ladite extremite ouverte dudit tu- 
be comprenant un septum amovible ; 

c) la foumiture d'un element de separateur (70) 20 
comprenant un diaphragme d'etancheite en 
elastomere (72) et un corps en matiere plastique 
(90), ledit diaphragme d'etancheite en elasto- 
mere (72) comprenant ainsi un septum de rem- 
plissage (73) et une jupe annulaire (78) qui est 25 
prevue pour constituer, de facon selective, un 
ajustement avec serrage et un passage ouvert 
avec ladite surface interne (40) de ladite paroi 
laterale (36) dudit tube (30) en reponse a des 
pressions egales et differentes, de facon alter- 30 
nee, au-dessus et en dessous dudit separateur, 

et un noyau creux traversant ledit corps en ma- 
tiere plastique ; ledit corps en matiere plastique 
(90) est incorpore avec ledit diaphragme d'etan- 
cheite en elastomere (72), ledit noyau creux du- 35 
dit corps en matiere plastique etant ainsi en 
communication directe avec ledit septum de 
remplissage dudit diaphragme d'etancheite en 
elastomere ; 

d) la foumiture dudit element de separateur (70) 4 o 
dans ledit tube (30), ledit diaphragme d'etan- 
cheite en elastomere (72) comprenant un ajus- 
tement avec serrage avec ladite paroi interne 
(40); 

e) la foumiture d'une aiguille penetrant ladite 45 
piece de fermeture (50) et led it septum (73) dudit 
diaphragme d'etancheite en elastomere (72) ; 

f) la delivrance d'un echantillon de fluide audit 
tube (30), ledit echantillon penetrant ainsi a tra- 
vers ladite aiguille et ledit septum (73), ledit 50 
noyau creux dudit corps en matiere plastique 
puis dans (edit corps dudit tube (30) ; 

g) le retrait de ladite aiguille dudit ensemble, ledit 
septum de ladite piece de fermeture (50) et ledit 
diaphragme d'etancheite en elastomere (72) se 55 
refermant ainsi ; 

h) la soumission dudit tube (30) avec ledit ele- 
ment de separateur (70) a une centrifugation, 



ledit diaphragme d'etancheite en elastomere 
(72) se separant ainsi de ladite paroi interne du- 
dit tube et ledit separateur migrant ainsi, de fa- 
con axiale, dans ledit tube, le composant de fai- 
ble densite (B) de I'echantillon descendant ainsi 
dans le bas du tube ; et 
i) I'arret de ladite centrifugation, ledit diaphrag- 
me d'etancheite en elastomere (72) se dilatant 
ainsi vers sa forme non deformee, s'appuyant, 
de facon etanche, contre ladite paroi interne (40) 
dudit tube (30), creant ainsi une barriere entre 
lesdits composants de plus grande densite et 
de plus faible densite dudit echantillon de fluide. 
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FIG-l 
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FIG-2 
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